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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology, 
capable of setting the suction air amount of an internal 
combustion engine to a desired amount if a trouble 
occurs on an intake valve and/or an exhaust valve in the 
internal combustion engine, having an solenoid valve 
system openably driving the intake valve and/or exhaust 
valve utilizing an electromagnetic force. 
SOLUTION: This internal combustion engine, having the 
solenoid valve comprises an electromagnetic drive 
mechanism, openably driving suction and exhaust valves 
by an electromagnetic force, an intake air amount 
regulating valve regulating the flow of intake air flowing 
through the intake passage of the internal combustion 
engine, a first intake air amount control means holding 
the intake air regulating valve at a prescribed opening, when the internal combustion engine is 
in a specified operating condition and controlling the electromagnetic drive mechanism, so as 
to regulate the intake air amount of the internal combustion engine, and a second intake air 
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control means for controlling the intake air amount regulating valve so as to regulate the 
intake air amount of the internal combustion engine if a trouble occurs on the electromagnetic 
drive mechanism when the internal combustion engine is in a specified operating condition. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] electromagnetism characterized by providing the following - an internal combustion engine 
which has a drive valve electromagnetism which carries out the closing motion drive of an internal 
combustion engine's inlet valve and an exhaust valve according to electromagnetic force ~ a drive The 
amount regulator valve of inhalation of air which adjusts a flow rate of inhalation of air which is 
prepared in said internal combustion engine's inhalation-of-air path, and flows the inside of this 
inhalation-of-air path when said internal combustion engine's operational status is in a predetermined 
operating range, while holding said inhalation-of-air regulator valve to predetermined opening - said 
electromagnetism - the 1st inhalation air content control means which controls a drive and adjusts said 
internal combustion engine's inhalation air content a time of said internal combustion engine's 
operational status being in the aforementioned predetermined operating range said electromagnetism - 
- the 2nd inhalation air content control means which will control said amount regulator valve of 
inhalation of air, and will adjust said internal combustion engine's inhalation air content if abnormalities 
occur in a drive 

[Claim 2] said 2nd inhalation air content control means - electromagnetism ~ electromagnetism 
according to claim 1 characterized by controlling said amount regulator valve of inhalation of air so that 
said internal combustion engine's inhalation air content does not change in case it switches to inhalation 
air content control by the amount regulator valve of inhalation of air from inhalation air content control 
by drive — an internal combustion engine which has a drive valve. 

[Claim 3] electromagnetism which abnormalities generated - electromagnetism according to claim 1 
characterized by having further a compulsive clausilium means to hold all inlet valves and exhaust 
valves concerning a gas column containing an inlet valve or an exhaust valve corresponding to a drive in 
the clausilium condition — an internal combustion engine which has a drive valve. 
[Claim 4] electromagnetism according to claim 3 further equipped with a prohibition means to forbid 
actuation of a fuel injection valve, and actuation of an ignition plug in a gas column made into a 
clausilium condition in an induction-exhaust valve with said compulsive clausilium means — an internal 
combustion engine which has a drive valve. 

[Claim 5] discrimination which carries out counting of the count which a malfunction generated for 
every induction-exhaust valve — counting — with a means It has further an abnormality judging means to 
judge abnormalities of a drive, said discrimination — counting ~ electromagnetism corresponding to an 
inlet valve or an exhaust valve with which enumerated data by means turned into beyond a 
predetermined value — said 2nd inhalation air content control means a time of said internal combustion 
engine's operational status being in the aforementioned predetermined operating range - said 
abnormality judging means — electromagnetism — electromagnetism according to claim 1 characterized 
by controlling said inhalation-of-air regulator valve, and controlling said internal combustion engine's 
inhalation air content if abnormalities of a drive are judged ™ an internal combustion engine which has a 
drive valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the electromagnetism which carries out the closing 
motion drive of an inlet valve and the exhaust valve especially using electromagnetic force about the 
valve gear of the internal combustion engine by which this invention is carried in an automobile etc. — it 
is related with the valve gear of a drive type. 
[0002] 

[Description of the Prior Art] the electromagnetism which carries out the closing motion drive of an inlet 
valve and the exhaust valve in the internal combustion engine carried in an automobile etc. in recent 
years using electromagnetic force for the purpose of prevention of the mechanical loss resulting from the 
closing motion drive of an induction-exhaust valve, prevention of pumping loss of inhalation of air, 
improvement in brake thermal efficiency, etc. — development of the valve gear of a drive type is 
furthered. 

[0003] such electromagnetism ~ it consisting of the magnetic substance, and an inhalation-of-air exhaust 
valve being interlocked with as a drive type valve gear, for example, and with the armature which 
carries out attitude actuation The electromagnet for clausiliums which generates the electromagnetic 
force to which displacement of the armature is carried out in the direction of clausilium when an 
exciting current is impressed, When an exciting current is impressed, the thing equipped with the 
electromagnet for valve opening which generates the electromagnetic force to which displacement of the 
armature is carried out in the valve-opening direction, the clausilium side return spring which energizes 
said armature in the direction of clausilium, and the valve-opening side return spring which energizes 
said armature in the valve-opening direction is known. 

[0004] such electromagnetism — in a drive type valve gear, in order not to carry out the closing motion 
drive of the induction-exhaust valve like the conventional valve gear using the turning effort of an 
engine output shaft (crankshaft), the mechanical loss resulting from the drive of an induction-exhaust 
valve is prevented. 

[0005] furthermore, electromagnetism which was described above — since it becomes possible to carry 
out independently the closing motion drive of the induction-exhaust valve with rotation actuation of an 
engine output shaft according to the drive type valve gear, there are various advantages - the flexibility 
in the case of controlling the closing motion stage and opening of an induction-exhaust valve is high. 
[0006] by the way, electromagnetism which was described above — in a drive type valve gear, when 
change of the sliding friction of the case where fault arises in the electric system for impressing drive 
current to the electromagnet for valve opening or the electromagnet for clausiliums, an induction- 
exhaust valve, or an armature, or change of the pressure in a gas column arises, an inlet valve or an 
exhaust valve may not operate normally 

[0007] The control unit of the solenoid-valve mold engine indicated by JP, 10-47028, A is known for the 
former to such a problem. The control unit of the solenoid-valve mold engine indicated by this official 
report In the engine equipped with the valve gear which carries out the closing motion drive of the 
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induction-exhaust valve using electromagnetic force an inlet valve « and - or the case where 
abnormalities occur in an exhaust valve - especially - an inlet valve - and - or, when abnormalities 
occur in the electric system of an exhaust valve All the induction-exhaust valves of the gas column 
containing the inlet valve or exhaust valve are held in the clausilium condition, the burnt gas in the blow 
by of the air from an inhalation-of-air system to an exhaust air system, the back flow of the exhaust air 
to an inhalation-of-air system from an exhaust air system, and a gas column, and unburnt ~ the back 
flow to the inhalation-of-air system of gaseous mixture, and unburnt [ in a gas column ] - it is going to 
prevent faults, such as blow by to the exhaust air system of gaseous mixture. 
[0008] 

[Problem(s) to be Solved by the Invention] by the way, the inlet valve which abnormalities generated in 
the control unit of a solenoid-valve mold engine which was described above — and - or, although 
operation of an engine will be continued by the remaining gas columns even after holding all the 
induction-exhaust valves of the gas column containing an exhaust valve in the close-by-pass-bulb- 
completely condition When all the induction-exhaust valves of the vitality cylinder from abnormalities 
are only held in the close-by-pass-bulb-completely condition, the whole internal combustion engine's 
inhalation air content changes rapidly, and there is a possibility that it may be accompanied by 
generating of torque fluctuation etc. 

[0009] this invention is made in view of a trouble which was described above - having — 
electromagnetic force — using - an inlet valve - and — or the electromagnetism which carries out the 
closing motion drive of the exhaust valve ~ in the internal combustion engine having a drive type valve 
gear, when abnormalities occur in an induction-exhaust valve, it aims at offering the technology which 
can be made into the amount of a request of an internal combustion engine's inhalation air content. 
[0010] 

[Means for Solving the Problem] The following means were used for this invention in order to solve a 
technical problem which was described above, namely, electromagnetism concerning this invention — an 
internal combustion engine which has a drive valve electromagnetism which carries out the closing 
motion drive of an internal combustion engine's inlet valve and an exhaust valve according to 
electromagnetic force - with a drive When the amount regulator valve of inhalation of air which adjusts 
a flow rate of inhalation of air which is prepared in said internal combustion engine's inhalation-of-air 
path, and flows the inside of this inhalation-of-air path, and said internal combustion engine's 
operational status are in a predetermined operating range while holding said inhalation-of-air regulator 
valve to predetermined opening -- said electromagnetism, when it is in the 1st inhalation air content 
control means which adjusts said internal combustion engine's inhalation air content by controlling a 
drive, and predetermined operational status of the above [ said internal combustion engine ] said 
electromagnetism - if abnormalities occur in a drive, it is characterized by having the 2nd inhalation air 
content control means which controls said amount regulator valve of inhalation of air, and adjusts said 
internal combustion engine's inhalation air content. 

[001 1] thus, constituted electromagnetism — when an internal combustion engine's operational status is 
in a predetermined operating range (for example, load operating range in low), while the 1st inhalation 
air content control means holds an inhalation-of-air regulator valve to predetermined opening (for 
example, opening which is opened fully substantially) in an internal combustion engine which has a 
drive valve - said electromagnetism - the so-called non throttle control which changes closing-motion 
timing of an inlet valve at least, and adjusts an internal combustion engine's inhalation air content 
performs by controlling a drive. 

[0012] a time of non throttle control being performed by the 1st inhalation air content control means, if 
it puts in another way when an internal combustion engine's operational status is in a predetermined 
operating range, as described above — electromagnetism — if abnormalities occur in a drive, the 1st 
inhalation air content control means stops activation of non throttle control, and the 2nd inhalation air 
content control means will control the amount regulator valve of inhalation of air, and will control an 
internal combustion engine's inhalation air content. 

[0013] In this case, an internal combustion engine's inhalation air content will be adjusted in a desired 
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amount by the amount regulator valve of inhalation of air. namely, electromagnetism concerning this 
invention - an internal combustion engine which has a drive valve -- electromagnetism -- a time of an 
inhalation air content being controlled by drive -- electromagnetism even if abnormalities occur in a 
drive, an internal combustion engine's inhalation air content will be adjusted in a desired amount by the 
amount regulator valve of inhalation of air. 

[0014] in addition, the 2nd inhalation air content control means - electromagnetism -- in case it 
switches to inhalation air content control by the amount regulator valve of inhalation of air from 
inhalation air content control by drive, the amount regulator valve of inhalation of air is controlled so 
that an internal combustion engine's inhalation air content does not change, and you may make it control 
generating of torque fluctuation resulting from a switch of inhalation air content control 
[0015] moreover, electromagnetism concerning this invention — electromagnetism in which 
abnormalities generated an internal combustion engine which has a drive valve - you may make it have 
further a compulsive clausilium means to hold all inlet valves and exhaust valves concerning a gas 
column containing an inlet valve or an exhaust valve corresponding to a drive drive in the clausilium 
condition 

[0016] in this case, an inlet valve -- and -- or generating of fault resulting from a malfunction of an 
exhaust valve is prevented, an inlet valve - and — or as fault resulting from a malfunction of an exhaust 
valve For example, gaseous mixture in (2) unburnt condition that gaseous mixture of (1) unburnt 
condition flows backwards to an internal combustion engine's inhalation-of-air system flows into an 
internal combustion engine's exhaust air system. (3) Air blows to an exhaust air system from an 
inhalation-of-air system of (4) internal combustion engines with which exhaust air flows backwards 
from an internal combustion engine's exhaust air system to an inhalation-of-air system. (5) — 
electromagnetism which can illustrate events, like an air-fuel ratio of gaseous mixture shifts from an aim 
air-fuel ratio and which is built over this invention again - an internal combustion engine which has a 
drive valve electromagnetism which abnormalities generated - a compulsive clausilium means to hold 
all inlet valves and exhaust valves concerning a gas column containing an inlet valve or an exhaust valve 
corresponding to a drive drive in the clausilium condition ~ in addition, you may make it have further a 
prohibition means to forbid actuation of a fuel injection valve concerning said gas column, and actuation 
of an ignition plug 

[0017] moreover, electromagnetism concerning this invention - an internal combustion engine which 
has a drive valve discrimination which carries out counting of the count which a malfunction generated 
for every induction-exhaust valve - counting — with a means It has further an abnormality judging 
means to judge a drive to be abnormalities, discrimination — counting - electromagnetism 
corresponding to an inlet valve or an exhaust valve with which enumerated data by means turned into 
beyond a predetermined value - said 2nd inhalation air content control means a time of said internal 
combustion engine being in a predetermined operating range — said abnormality judging means — 
electromagnetism ~ you may make it switch to inhalation air content control by the amount regulator 
valve of inhalation of air from inhalation air content control by **********, on condition that 
abnormalities of a drive were judged 

[0018] This distinguishes a case where it is the slight malfunction which a malfunction of an inlet valve 
or an exhaust valve can restore, and a case where it is the serious malfunction which a malfunction of an 
inlet valve or an exhaust valve cannot restore, and only when it is a serious malfunction, it is for making 
it switch to inhalation air content control by the 2nd inhalation air content control means from inhalation 
air content control by the 1st inhalation air content control means. 
[0019] 

[Embodiment of the Invention] the electromagnetism hereafter built over this invention — the concrete 
operative condition of the internal combustion engine which has a drive valve - it attaches like and 
explains based on a drawing. 

[0020] the electromagnetism which drawing 1 requires for this invention - it is drawing showing the 
outline configuration of the internal combustion engine which has a drive valve. The internal 
combustion engine 1 which shows drawing 1 is the gasoline engine of the four cycle equipped with four 
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gas columns 2 1. 

[0021] Said internal combustion engine 1 has cylinder block lb in which four gas columns 21 and 
cooling water way lc were formed, and cylinder head la fixed to the upper part of this cylinder block 
lb. 

[0022] It is supported free [ rotation of the crankshaft 23 which is an engine output shaft ] by said 
cylinder block lb, and this crankshaft 23 is connected with the piston 22 with which it was loaded into 
each gas column 21, enabling free sliding at it. 

[0023] The combustion chamber 24 surrounded by the top face of a piston 22 and the wall surface of 
cylinder head la is formed above said piston 22. An ignition plug 25 is attached in said cylinder head la 
so that a combustion chamber 24 may be attended, and ignitor 25a for impressing drive current to this 
ignition plug 25 is connected to this ignition plug 25. 

[0024] While being formed so that the opening edge of two suction ports 26 and the opening edge of 
two exhaust air ports 27 may face a combustion chamber 24, the fuel injection valve 32 is attached in 
said cylinder head la so that the nozzle hole may attend a combustion chamber 24. 
[0025] The inlet valve 28 which opens and closes each opening edge of said suction port 26 is formed in 
said cylinder head la free [ an attitude ]. the electromagnetism which carries out the attitude drive of 
said inlet valve 28 using the electromagnetic force generated when an exciting current is impressed to 
each inlet valve 28 - the drive 30 (the following and an inspired air flow path - electromagnetism - it 
is described as a drive 30) is attached, each inspired air flow path - electromagnetism - a drive 30 — 
this inspired air flow path electromagnetism - drive circuit 30a (it is hereafter described as inspired 
air flow path drive circuit 30a) for impressing an exciting current to drive 30 is connected electrically. 
[0026] The exhaust valve 29 which opens and closes each opening edge of said exhaust air port 27 is 
formed in said cylinder head la free [ an attitude ]. the electromagnetism which carries out the attitude 
drive of said exhaust valve 29 using the electromagnetic force generated when an exciting current is 
impressed to each exhaust valve 29 - the drive 31 (the following and an exhaust side 
electromagnetism it is described as a drive 31) is attached, said exhaust side — electromagnetism — a 
drive 31 — this exhaust side - electromagnetism — drive circuit 31a (it is hereafter described as exhaust 
side drive circuit 31a) which supplies drive power is electrically connected to the drive 31. 
[0027] here an inspired air flow path -- electromagnetism ~ a drive 30 and an exhaust side ~ 
electromagnetism the concrete configuration of a drive 31 is described, in addition, an inspired air 
flow path - electromagnetism ~ a drive 30 and an exhaust side - electromagnetism - since a drive 31 is 
the same configuration ~ an inspired air flow path - electromagnetism — only a drive 30 is mentioned 
as an example and explained. 

[0028] an inspired air flow path electromagnetism - the drive 30 is equipped with the case 300 which 
consists of non-magnetic material formed in the shape of a cylinder as shown in drawing 2 . The 1st core 
301 and the 2nd core 302 which become said case 300 from the annular soft magnetic material which 
has the bore of this case 300 and the outer diameter of abbreviation identitas are arranged through the 
predetermined gap at the serial. 

[0029] the part facing said predetermined gap in said 1st core 301 the 1st electromagnetism a coil 
303 grasps - having --****-- said 2nd core 302 - setting - said 1st electromagnetism - a coil 303 and 
the part which counters - the 2nd electromagnetism - the coil 304 is grasped, these 1st and 2nd 
electromagnetism — coils 303 and 304 shall be electrically connected with inspired air flow path drive 
circuit 30a mentioned above 

[0030] said predetermined gap carried out « the bore of said case 300, and abbreviation - the armature 
305 which consists of a disc-like soft magnetic material which has the same outer diameter is formed. 
This armature 305 is supported free [ the attitude to shaft orientations ] with the 1st spring 306 held at 
the centrum of said 1st core 301, and the 2nd spring 307 held at the centrum of said 2nd core 302. 
[0031] In addition, it shall be set up so that it may balance, when said armature 305 has the energization 
force of said 1st spring 306 and said 2nd spring 307 in the middle location of said 1st core 301 and said 
2nd core 302 in said predetermined gap. 

[0032] On the other hand, the inlet valve 28 is formed from valve element 28a which opens and closes 
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said suction port 26, and valve-stem 28b of the shape of a cylinder by which the point was fixed to said 
valve element 28a by sitting down or ****(ing) to the valve seat 200 prepared in the opening edge of the 
suction port 26 in a combustion chamber 24. 

[0033] Said valve-stem 28b is supported free [ an attitude ] by the tubed valve guide 201 prepared in 
said cylinder head la. the end face of said valve-stem 28b - said inspired air flow path - 
electromagnetism ~ extend in the case 300 of a drive 30 and pass the centrum of said 2nd core 302 - it 
is fixed to said armature 305. 

[0034] In addition, when, as for the length of the shaft orientations of said valve-stem 28b, said armature 
305 is held in said predetermined gap in the mid-position of said 1st core 301 and said 2nd core 302, 
namely, the time of said armature 305 being in a neutral condition - said valve element 28a - a full 
open side - displacement - an edge side and a close-by-pass-bulb-completely side - displacement — it 
shall be set up so that it may be held in a middle location (an inside open position is called hereafter) 
with an edge 

[0035] thus, the constituted inspired air flow path - electromagnetism - a drive 30 — the 1st 
electromagnetism from inspired air flow path drive circuit 30a - a coil 303 and the 2nd 
electromagnetism - when the exciting current is not impressed to a coil 304, said armature 305 will be 
in a neutral condition, and valve element 28a will be held in connection with it in an inside open 
position. 

[0036] an inspired air flow path - electromagnetism - a drive 30 ~ the 1st electromagnetism from 
inspired air flow path drive circuit 30a - if an exciting current is impressed to a coil 303 — the 1st core 

301 and the 1st electromagnetism - between a coil 303 and an armature 305, the electromagnetic force 
of a direction to which displacement of said armature 305 is carried out to the 1st core 301 side occurs. 
[0037] an inspired air flow path - electromagnetism - a drive 30 ~ the 2nd electromagnetism from 
inspired air flow path drive circuit 30a - if an exciting current is impressed to a coil 304 — the 2nd core 

302 and the 2nd electromagnetism — between a coil 304 and an armature 305, the electromagnetic force 
of a direction to which displacement of said armature 305 is carried out to said 2nd core 302 side occurs. 

[0038] therefore, an inspired air flow path — electromagnetism - a drive 30 — the 1st electromagnetism - 
- a coil 303 and the 2nd electromagnetism ~ by impressing an exciting current to a coil 304 by turns, an 
armature 305 will move, with the closing motion drive of the valve element 28a will be carried out. that 
time - the 1st electromagnetism - a coil 303 and the 2nd electromagnetism ~ it becomes possible by 
changing the impression timing of an exciting current to a coil 304, and the magnitude of an exciting 
current to control the closing motion timing of an inlet valve 28. 

[0039] the above-mentioned inspired air flow path - electromagnetism ~ a drive 30 - the displacement 
of an inlet valve 28 — the valve-lift sensor 310 which detects a location is attached. The sensor covering 
307 with which this valve-lift sensor 310 was attached in the upper part of a case 300, The rod 308 with 
which the other end extended in said sensor covering 307 while the end was connected with the 
armature 305 in said case 300, It consists of gap sensors 310 attached in said sensor covering 307 so that 
it might counter with the disc-like target 309 attached at the tip of the portion which extended in said 
sensor covering 307 in said rod 308, and said target 309. 

[0040] thus - the constituted valve-lift sensor 311- said target 309 — said inspired air flow path - 
electromagnetism - while displacing in one with the armature 305 of a drive 30, said gap sensor 310 
outputs the electrical signal corresponding to the distance from this gap sensor 310 to said target 309 — 
the displacement of an inlet valve 28 — it is possible to detect a location. 

[0041] Here, each suction port 26 of return and said internal combustion engine 1 is open for free 
passage to drawing 1 with each branch pipe of the inhalation-of-air branch pipe 33 attached at this 
internal combustion engine's 1 cylinder head la. The fuel injection valve 32 is attached in each branch 
pipe 32 of said inhalation-of-air branch pipe 33 so that the nozzle hole may attend said suction port 26. 
[0042] Said inhalation-of-air branch pipe 33 is connected to the surge tank 34 for controlling pulsation 
of inhalation of air. An inlet pipe 35 is connected to said surge tank 34, and the inlet pipe 35 is 
connected with the air cleaner box 36 for removing dust, dust, etc. under inhalation of air. 
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[0043] The air flow meter 44 which outputs the electrical signal corresponding to the mass (inhalation 
air mass) of the air which flows the inside of this inlet pipe 35 to said inlet pipe 35 is attached. In said 
inlet pipe 35, the throttle valve 39 which adjusts the flow rate of the inhalation of air which flows the 
inside of this inlet pipe 35 is formed in the down-stream part from said air flow meter 44. 
[0044] The actuator 40 for throttles which consists of a stepper motor etc. and carries out the closing 
motion drive of said throttle valve 39 according to the magnitude of impression power, the throttle 
position sensor 41 which outputs the electrical signal corresponding to the opening of said throttle valve 
39, and the accelerator position sensor 43 which is mechanically connected to an accelerator pedal 42 
and outputs the electrical signal corresponding to the control input of this accelerator pedal 42 are 
attached in said throttle valve 39. 

[0045] The above mentioned throttle valve 39 and the actuator 40 for throttles are one embodiments of 
the amount regulator valve of inhalation of air concerning this invention. The vacuum sensor 50 which 
outputs the electrical signal corresponding to the pressure of this surge tank 34 is attached in said surge 
tank 34. 

[0046] On the other hand, each exhaust air port 27 of said internal combustion engine 1 is open for free 
passage with each branch pipe of the exhaust air branch pipe 45 attached in said cylinder head la. Said 
exhaust air branch pipe 45 is connected to an exhaust pipe 47 through the exhaust air purification 
catalyst 46, and the exhaust pipe 47 is connected with the muffler which is not illustrated on a lower 
stream of a river. 

[0047] The air- fuel ratio sensor 48 which outputs the electrical signal corresponding to the air- fuel ratio 
of the exhaust air which flows the inside of this exhaust air branch pipe 45, and the air-fuel ratio of the 
exhaust air which in other words flows into the exhaust air purification catalyst 46 is attached in said 
exhaust air branch pipe 45. 

[0048] Said exhaust air purification catalyst 46 For example, the hydrocarbon contained while 
exhausting, when the air- fuel ratio of the exhaust air which flows into this exhaust air purification 
catalyst 46 is a predetermined air- fuel ratio near the theoretical air fuel ratio (HC), Occlusion of the 
nitrogen oxides (NOx) contained during exhaust air when the air- fuel ratio of the exhaust air which 
flows into the three way component catalyst and this exhaust air purification catalyst 46 which purify a 
carbon monoxide (CO) and nitrogen oxides (NOx) is the Lean air-fuel ratio is carried out. Emitting the 
nitrogen oxides (NOx) which were carrying out occlusion, when the air-fuel ratio of inflow exhaust air 
is theoretical air fuel ratio or a rich air-fuel ratio Reduction, the occlusion reduction type NOx catalyst to 
purify, They are the selection reduction type NOx catalyst which returns and purifies the nitrogen oxides 
(NOx) under exhaust air when the air- fuel ratio of the exhaust air which flows into this exhaust air 
purification catalyst 46 is in a hyperoxia condition and a predetermined reducing agent exists, or the 
catalyst which comes to combine various kinds of above-mentioned catalysts suitably. 
[0049] The sensor 49 is attached in the above mentioned exhaust air purification catalyst 46 whenever 
[ catalyst temperature / which outputs the electrical signal corresponding to the floor tempereture of this 
exhaust air purification catalyst 46 ]. moreover, the electromagnetism attached in timing rotor 51a and 
cylinder block lb near the timing rotor 51a by which the internal combustion engine 1 was attached in 
the edge of a crankshaft 23 - it has the coolant temperature sensor 52 attached in cylinder block lb that 
the temperature of the crank position sensor 51 which consists of pickup 51b, and the cooling water 
which flows cooling water way lc formed in the interior of an internal combustion engine 1 should be 
detected. 

[0050] Thus, the electronic control unit (Electronic Control Unit:ECU and Following ECU are called) 
20 for controlling this internal combustion engine's 1 operational status is put side by side in the 
constituted internal combustion engine 1. 

[0051] A sensor 49, the vacuum sensor 50, the crank position sensor 51, a coolant temperature sensor 
52, and the various sensors of valve-lift sensor 311 grade are connected to said ECU20 through electric 
wiring whenever [ throttle position sensor 41, accelerator 43 air flow meter position-sensor 44, air- fuel 
ratio sensor 48, and catalyst temperature ], and the output signal of each sensor is inputted into ECU20. 
[0052] It is possible to connect ignitor 25a, inspired air flow path drive circuit 30a, exhaust side drive 
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circuit 3 la, and fuel injection valve 32 grade through electric wiring, and for ECU20 to make the output 
signal value of various sensors a parameter, and to control ignitor 25a, inspired air flow path drive 
circuit 30a, exhaust side drive circuit 31a, and a fuel injection valve 32 at said ECU20. 
[0053] Here, ECU20 is equipped with A/D converter (A/D) 407 connected to said input port 405 while 
is equipped with CPU401, ROM402 and RAM403, the backup RAM 404 and input port 405, and the 
output port 406 which were mutually connected by the bidirectional bus 400, as shown in drawing 3 . 
[0054] Said A/D407 is connected through the sensor and electric wiring which output the signal of 
analog signal format like a sensor 49, the vacuum sensor 50, a coolant temperature sensor 52, and valve- 
lift sensor 311 grade whenever [ throttle position sensor 41, accelerator 43 air flow meter position-sensor 
44, air-fuel ratio sensor 48, and catalyst temperature ]. Said A/D407 transmits to said input port 405, 
after changing the output signal of each above mentioned sensor into digital signal format from analog 
signal format. 

[0055] Said input port 405 is connected with the sensor which outputs the signal of digital signal format 
like the crank position sensor 51 while connecting with said A/D407. Said input port 405 inputs the 
signal transmitted from said A/D407, and the output signal of said crank position sensor 51, and 
transmits those signals to CPU401 or RAM403. 

[0056] Said output port 406 is connected with ignitor 25a, inspired air flow path drive circuit 30a, 
exhaust side drive circuit 31a, the fuel injection valve 32, and the actuator 40 grade for throttles through 
electric wiring, the control signal with which said output port 406 is outputted from CPU401 — ignitor 
25a and an inspired air flow path - electromagnetism - a drive 30 and an exhaust side - 
electromagnetism — it transmits to a drive 31 and a fuel injection valve 32. 

[0057] A fuel-oil-consumption control routine for said ROM402 to determine fuel oil consumption, The 
inlet-valve closing motion control routine for making the fuel-injection-timing control routine for 
determining fuel injection timing, and an inlet valve 28 open and close according to desired aim valve- 
opening timing and aim clausilium timing, The exhaust valve closing motion control routine for making 
an exhaust valve 29 open and close according to desired aim valve-opening timing and aim clausilium 
timing, The ignition timing control routine for determining the ignition timing of the ignition plug 25 of 
each gas column 21, In addition to application programs, such as a throttle opening control routine for 
determining the opening of a throttle valve 39, the valve action supervisory-control routine for 
supervising the action of an inlet valve 28 and an exhaust valve 29 is memorized. 
[0058] In addition to the above mentioned application program, said ROM402 has memorized various 
kinds of control maps. The above mentioned control map For example, the fuel-oil-consumption control 
map in which the relation between an internal combustion engine's 1 operational status and fuel oil 
consumption is shown, The fuel-injection- timing control map in which the relation between an internal 
combustion engine's 1 operational status and fuel injection timing is shown, The inlet-valve closing 
motion timing-control map in which the relation between an internal combustion engine's 1 operational 
status and the aim closing motion timing of an inlet valve 28 is shown, The exhaust valve closing 
motion timing-control map in which the relation between an internal combustion engine's 1 operational 
status and the aim closing motion timing of an exhaust valve 29 is shown, an internal combustion 
engine's 1 operational status, and an inspired air flow path - electromagnetism - a drive 30 and an 
exhaust side — electromagnetism — the amount control map of exciting currents in which relation with 
the amount of exciting currents which should be impressed to a drive 31 is shown — They are the 
ignition timing control map in which the relation between an internal combustion engine's 1 operational 
status and the ignition timing of each ignition plug 25 is shown, the throttle opening control map in 
which the relation between an internal combustion engine's 1 operational status and the opening of a 
throttle valve 39 is shown. 

[0059] Said RAM403 memorizes the output signal of each sensor, the result of an operation of CPU401, 
etc. Said result of an operation is an engine rotational frequency computed based on the output signal of 
the crank position sensor 51. Various kinds of data memorized by said RAM403 is rewritten by the data 
of the newest whenever the crank position sensor 51 outputs a signal. 

[0060] Said backup RAM 45 memorizes the study value which after an internal combustion engine's 1 
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shutdown is the memory of the non- volatile holding data, and requires for various control. With the 
gestalt of this operation, backup RAM 45 shall memorize the data which specifies the inlet valve 28 or 
exhaust valve 29 which caused abnormalities. 

[0061] Said CPU401 operates according to the application program memorized by said ROM402, and, 
in addition to fuel-injection control, inlet- valve closing motion control, exhaust valve closing motion 
control, ignition control, etc., performs valve action supervisory control used as the summary of the 
gestalt of this operation. 

[0062] Hereafter, the valve action supervisory control concerning the gestalt of this operation is 
described. In the valve action supervisory control concerning the gestalt of this operation, CPU401 will 
perform a valve action supervisory-control routine as shown in drawing 4 . This valve action 
supervisory-control routine is a routine beforehand memorized by ROM402, and an internal combustion 
engine's 1 operational status, holding a throttle valve 39 to the opening which is opened fully 
substantially Adjust an internal combustion engine's 1 inhalation air content by controlling the closing 
motion timing of an inlet valve 28 and an exhaust valve 29. When it is in the so-called non throttle 
operational status, it is the routine in which repeat activation is carried out by CPU401 for every (for 
example, whenever [ to which the crank position sensor 51 outputs a pulse signal ]) predetermined time. 
[0063] By the valve action supervisory-control routine, CPU401 performs abnormality judging 
processing of each inlet valve 28 and each exhaust valve 29 in S401 first. In abnormality judging 
processing, CPU401 performs an abnormality judging control routine as shown in drawing 5 . 
[0064] In an abnormality judging control routine, CPU401 distinguishes whether there is any inlet valve 
28 or exhaust valve 29 of a poor switching action in S501. A switching action poor [ here ] says the 
phenomenon in which a valve does not carry out valve-opening actuation to aim valve-opening timing in 
which the valve by which the valve which a valve does not displace to an open position is not held at an 
open position and a valve does not carry out [ a valve ] clausilium actuation to aim clausilium timing 
does not displace to a closed position and in which a valve is not held at a closed position. As a method 
of distinguishing a poor switching action which was described above It is based on the output signal of 
the valve-lift sensor 3 1 1 attached in each inlet valve 28 and each exhaust valve 29. The method of 
distinguishing whether whether each valve carried out the switching action at the desired stage, whether 
each valve displaced to the open position, whether each valve displaced to the closed position, whether 
each valve's being in a full open condition at a desired stage, and each valve are in a close-by-pass-bulb- 
completely condition at a desired stage can be illustrated. 

[0065] When it judges with the valve of a poor switching action not existing in said S501, CPU401 ends 
activation of this routine. When it judges with the valve of a poor switching action existing in said S501, 
CPU401 progresses to S502 and distinguishes whether the reason judged that is [ a switching action ] 
poor in said S501 is a valve-opening malfunction. 

[0066] When it judges with the reason of a poor switching action being a valve-opening malfunction in 
said S502, CPU401 progresses to S503 and distinguishes whether the valve of said poor switching 
action is an inlet valve 28. 

[0067] When it judges with the valve of a poor switching action being an inlet valve 28 in said S503, 
CPU401 progresses to S504, and it forbids loss in quantity or next fuel injection for next fuel oil 
consumption about the gas column 21 containing this inlet valve 28 while it forbids valve-opening 
actuation of an exhaust valve 29, and actuation of an ignition plug 25 to the following intake stroke. 
[0068] Here, in the gas column 21 from which the inlet valve 28 became a valve-opening malfunction, 
since the gaseous mixture of amount sufficient in this gas column 21 will be inhaled, even if it operates 
an ignition plug 25, desired combustion will not be performed, but the power concerning actuation of an 
ignition plug 25 will be consumed unnecessarily. 

[0069] moreover, in the gas column 21 from which the inlet valve 28 became a valve-opening 
malfunction since the gaseous mixture (the case of the internal combustion engine of the injection type 
in a cylinder - air) of amount sufficient in this gas column 21 is not inhaled It may have a bad influence 
on the flow (exhaust air pulsation) of the exhaust air discharged from other gas columns 21 by the pump 
action resulting from rise actuation of the piston 22 in about [ that the gas discharged out of this gas 
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column 21 does not exist even if it makes an exhaust valve 29 open at the time of the exhaust stroke of 
this gas column 21 ], and this gas column 21. 

[0070] moreover, in the internal combustion engine of the type which injects a fuel to a suction port 26 
like an internal combustion engine 1 About the gas column 21 from which the inlet valve 28 became a 
valve-opening malfunction In order to remain in a suction port 26 to the following intake stroke, without 
inhaling the fuel injected by the suction port 26 in a gas column 21, when the fuel of an amount is 
usually injected at next fuel injection timing, gaseous mixture serves as a superfluous rich air- fuel ratio, 
and there is a possibility of causing aggravation of a flame failure or exhaust air emission. 
[0071] Therefore, with the gestalt of this operation, about the gas column 21 from which the inlet valve 
28 became a valve-opening malfunction, while forbidding valve-opening actuation of an exhaust valve 
29, and actuation of an ignition plug 25 to the following intake stroke, sudden change of the power 
consumption built over unnecessary actuation of an ignition plug 25 by forbidding loss in quantity or 
next fuel injection in next fuel oil consumption and exhaust air pulsation, aggravation of exhaust air 
emission, etc. were prevented. 

[0072] CPU401 which finished performing the above mentioned processing of S504 progresses to S505, 
is accessed to the count counter storage region of generating beforehand set as RAM403, and increments 
one counter value:N memorized in this storage region. 

[0073] the discrimination which said count counter storage region of generating is a storage region set 
up every inlet valve 28 and exhaust valve 29, is the field which memorizes count:N from which each 
inlet valve 28 and each exhaust valve 29 became a poor action, and relates to this invention - counting - 
- a means is realized. 

[0074] In S506, CPU401 is accessed to the count counter storage region of generating set as RAM403, 
and if it puts in another way whether the count counter storage region of generating which memorizes 
the count of generating more than the count of predetermined exists, it will distinguish whether the inlet 
valve 28 or exhaust valve 29 with which the count of generating of a poor action reached more than the 
count of predetermined exists. 

[0075] When it judges with the generating counter storage region which memorizes count of 
generating:N more than the count of predetermined in said S506 not existing, CPU401 ends activation 
this routine. 

[0076] When it judges with the generating counter storage region which memorizes count of 
generating:N more than the count of predetermined in said S506 existing, it considers that CPU401 
progresses to S507 and its inlet valve 28 or exhaust valve 29 corresponding to said generating counter 
storage region is unusual, and backup RAM 404 is made to memorize the identification information 
which specifies the inlet valve 28 or exhaust valve 29. CPU401 will end activation of this routine, if it 
finishes performing said processing of S507. 

[0077] Here, according to the count of generating of a malfunction, an abnormality judging is performed 
for distinguishing the malfunction which cannot return to normal actuation like fixing of an inlet valve 

28 or an exhaust valve 29, or an open circuit of electric system from the malfunction which can be easily 
returned to normal actuation like [ when an inlet valve 28 or an exhaust valve 29 becomes a malfunction 
temporarily under the effect of disturbance ]. 

[0078] When it judges with the valve of a valve-opening malfunction not being an inlet valve 28 in the 
above mentioned S503 on the other hand (i.e., when it judges with the valve of a valve-opening 
malfunction being an exhaust valve 29), CPU401 progresses to S508, and it forbids loss in quantity or 
next fuel injection for next fuel oil consumption about the gas column 21 containing this exhaust valve 

29 while it forbids valve-opening actuation of an inlet valve 28, and actuation of an ignition plug 25 to 
the following exhaust stroke. 

[0079] Here, in the gas column 21 from which the exhaust valve 29 became a valve-opening 
malfunction, in order to remain without discharging the gaseous mixture (burnt gas) which burned 
within this gas column 21, when an inlet valve 28 is opened at the time of an intake stroke, there is a 
possibility that the above mentioned burnt gas may flow backwards to an internal combustion engine's 1 
inhalation-of-air system. 
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[0080] So, with the gestalt of this operation, valve-opening actuation of an inlet valve 28 was forbidden 
to the next exhaust stroke about the gas column 21 from which the exhaust valve 29 became a valve- 
opening malfunction. Corresponding to this, actuation of an ignition plug 25 was also forbidden to the 
next exhaust stroke. 

[0081] Moreover, it will remain to a suction port 26, without inhaling the fuel in a gas column 21 at the 
time of an intake stroke, although a fuel injection valve 32 to the fuel will already be injected when the 
exhaust valve 29 generated the valve-opening malfunction (at the time of an exhaust stroke), since fuel 
injection was generally performed into an exhaust stroke at the internal combustion engine of the type 
which injects a fuel to a suction port 26 like an internal combustion engine 1. There is a possibility of 
the fuel which remained to the suction port 26, and the newly from a fuel injection valve 32 injected fuel 
being supplied in a gas column 21, and becoming a rich ambient atmosphere with the superfluous inside 
of a gas column 21, consequently causing a flame failure, aggravation of exhaust air emission, etc. under 
such a condition if the fuel of an amount is usually injected at next fuel injection timing. 
[0082] So, with the gestalt of this operation, loss in quantity or next fuel injection was forbidden for next 
fuel oil consumption about the gas column 21 from which the exhaust valve 29 became a valve-opening 
malfunction. 

[0083] CPU401 which finished performing processing of S508 which was described above will perform 
processing after S505 mentioned above. Moreover, when it judges with the reason of a poor switching 
action not being a valve-opening malfunction in said S502 (i.e., when it is a poor switching action and 
judges with means being clausilium malfunctions), CPU401 progresses to S509, holds all the valves of 
the gas column 21 containing the valve of a clausilium malfunction in the close-by-pass-bulb- 
completely condition, and forbids actuation of an ignition plug 25, and actuation of a fuel injection valve 
32. 

[0084] Subsequently, CPU401 progresses to S510, considers that the inlet valve 28 or exhaust valve 29 
of a clausilium malfunction is unusual immediately, and makes backup RAM 404 memorize the 
identification information which specifies the inlet valve 28 or exhaust valve 29. CPU401 will once end 
activation of this routine, if it finishes performing processing of S510. 

[0085] Here, because the effect which gives an internal combustion engine's 1 operational status and the 
run state of vehicles as compared with the case of a valve-opening malfunction is large, it is considered 
immediately that the inlet valve 28 or exhaust valve 29 of a clausilium malfunction is abnormalities. 
[0086] That is, when the gaseous mixture supplied in the combustion chamber 24 at the time of an 
intake stroke when the inlet valve 28 lapsed into the clausilium malfunction flows backwards to an 
inhalation-of-air system in a compression stroke and an ignition plug 25 operates in such a condition, 
there is a possibility that it may apply to an inhalation-of-air system from a combustion chamber 24, and 
gaseous mixture may bum. 

[0087] Moreover, if an exhaust valve 29 lapses into a clausilium malfunction, the gaseous mixture 
supplied in the combustion chamber 24 at the time of an intake stroke will flow into an exhaust air 
system as it is, or the fault of exhaust air flowing backwards to an inhalation-of-air system will be 
produced from an exhaust air system at the time of an exhaust stroke. 

[0088] Therefore, when an inlet valve 28 or an exhaust valve 29 lapses into poor clausilium, while 
judging that the inlet valve 28 or exhaust valve 29 is unusual immediately, he is trying to stop 
immediately the gas column 21 containing the inlet valve 28 or exhaust valve 29 with the gestalt of this 
operation. 

[0089] When CPU401 performs an abnormality judging control routine which was described above, the 
abnormality judging means concerning this invention will be realized. If it puts in another way whether 
the identification information of the valve which return and CPU401 progressed to S402, and accessed 
them to backup RAM 404 when it finished performing abnormality judging processing which was 
mentioned above, and caused abnormalities to the valve action supervisory-control routine of drawing 4 
here is memorized, it will distinguish whether the valve which caused abnormalities exists. 
[0090] When it judges with the valve which caused abnormalities in said S402 not existing, CPU401 
progresses to S409, and it continues the so-called non throttle control which adjusts the inhalation air 
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content of each gas column 21 by changing the closing motion timing of an inlet valve 28 and an 
exhaust valve 29, holding the opening of a throttle valve 39 to the opening which is opened fully 
substantially. 

[0091] When it judges with on the other hand the valve which caused abnormalities in said S402 
existing, CPU401 progresses to S403 and distinguishes whether the valve which caused abnormalities 
can be operated completely. 

[0092] When the valve which carried out the abnormal occurrence in said S403 judges with actuation 
being completely impossible, CPU401 progresses to S404, if it puts in another way whether the closing 
motion timing of the inlet valve 28 of gas columns 21 other than gas column 21 containing an abnormal 
occurrence valve and an exhaust valve 29 can be changed, will adjust the closing motion timing of the 
inlet valve 28 of the remaining gas columns 21, and an exhaust valve 29, and distinguishes whether it is 
controllable in an internal combustion engine's 1 torque. 

[0093] When it judges [ that the closing motion timing of the inlet valve 28 of gas columns 21 other than 
gas column 21 which contains an abnormal occurrence valve in said S404, and an exhaust valve 29 can 
be changed, and ], CPU401 progresses to S405 and performs 1st evacuation transit control. 
[0094] the electromagnetism corresponding to the valve which caused fixing of the valve to which said 
1st evacuation transit control carried out caused abnormalities, and abnormalities - failure of a drive, 
failure of the drive circuit corresponding to the valve which caused abnormalities, ECU 20, a drive 
circuit, and electromagnetism -- it is control supposing the case where the valve which caused 
abnormalities stops operating at all by open circuit of the electric wiring which connects a drive etc. 
[0095] In said 1st evacuation transit control, CPU401 performs the 1st evacuation transit control routine 
as shown in drawing 6 . Demand torque [ as opposed to / in the 1st transit control routine, CPU401 
makes a parameter first accelerator opening and an engine rotational frequency just before abnormalities 
occur in S601, and / an internal combustion engine 1 ]: Compute Tl . 

[0096] Demand torque by which CPU401 was computed in S602 said S601 : Compute the inhalation air 
content which is needed since an internal combustion engine 1 generates Tl, and compute throttle 
opening :Ta suitable for subsequently making said inhalation air content inhale to an internal combustion 
engine 1 . 

[0097] CPU401 controls the actuator 40 for throttles by S603 so that it may make the actual opening of a 
throttle valve 39 in agreement with throttle opening:Ta computed by said S602. 
[0098] Then, CPU401 progresses to S604 and makes an internal combustion engine's 1 operational 
status shift to the 1st evacuation transit mode. CPU401 makes the opening of a throttle valve 39 
specifically shift to the opening which is proportional to the output signal value (accelerator opening) of 
the accelerator position sensor 43 from said throttle opening:Ta gradually. Control inspired air flow path 
drive circuit 30a and exhaust side drive circuit 31a that all the inlet valves 28 and exhaust valves 29 of 
the gas column 21 containing the valve which caused abnormalities should be held in the close-by-pass- 
bulb-completely condition, and this gas column 21 is stopped. Furthermore, inspired air flow path drive 
circuit 30a and exhaust side drive circuit 31a are controlled that closing motion timing of the inlet valve 
28 of other gas columns 21 and an exhaust valve 29 should be made the timing according to an internal 
combustion engine's 1 load. 

[0099] In S605, CPU401 performs maximum guard processing of the opening of a throttle valve 39, and 
restricts an internal combustion engine's 1 generating torque. That is, CPU401 controls the opening of a 
throttle valve 39 so that an internal combustion engine 1 does not generate the torque more than always 
[ positive ] and an EQC. 

[0100] According to the 1st evacuation transit control which was described above, even if it is the case 
where an internal combustion engine's 1 inlet valve 28 or exhaust valve 29 lapses into actuation 
impossible, it becomes possible to consider as the amount of a request of an internal combustion 
engine's 1 inhalation air content by controlling the closing motion timing of the inlet valve 28 of the 
opening of a throttle valve 39, and gas columns 21 other than gas column 21 containing the valve which 
caused abnormalities, and an exhaust valve 29. 

[0101] Consequently, it becomes possible to secure correctly the inhalation air content which is needed 
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when evacuation transit operation of the internal combustion engine 1 is carried out. furthermore, in the 
1st evacuation transit control concerning the gestalt of this operation When making an internal 
combustion engine's 1 operational status shift to the 1st evacuation transit mode Since it will shift to the 
1st evacuation transit mode after considering as the opening which can acquire an inhalation air content 
equivalent to the inhalation air content of the internal combustion engine 1 just before abnormalities 
once generate the opening of a throttle valve 39, Generating of the torque fluctuation at the time of 
shifting an internal combustion engine's 1 operational status to the 1st evacuation transit mode will be 
prevented. 

[0102] To the valve action supervisory-control routine of drawing 4 here return and CPU401 When it 
judges [ that closing motion timing of the inlet valve 28 of gas columns 21 other than gas column 21 
containing the valve which caused abnormalities in the above mentioned S404, and an exhaust valve 29 
cannot be changed, and ], according to the defect of ECU20 etc. When it becomes impossible to carry 
out the closing motion drive of an inlet valve 28 and the exhaust valve 29 except specific closing motion 
timing, it progresses to S406 and 2nd evacuation transit control is performed. 
[0103] Specific closing motion timing here may be ECU20 and the timing beforehand set as the 
pumping side drive circuits 30a and 31a as a default. 

[0104] In the 2nd evacuation transit control, CPU401 performs the 2nd evacuation transit control routine 
as shown in drawing 7 . Demand torque [ as opposed to / in the 2nd evacuation transit control routine, 
CPU401 makes a parameter first accelerator opening and an engine rotational frequency just before 
abnormalities occur in S701, and / an internal combustion engine 1 ]: Compute Tl. 
[0105] Demand torque by which CPU401 was computed in S702 said S701: Compute the inhalation air 
content which is needed since an internal combustion engine 1 generates Tl, and compute throttle 
opening:Ta suitable for subsequently making said inhalation air content inhale to an internal combustion 
engine 1. 

[0106] CPU401 controls the actuator 40 for throttles by S703 so that it may make the actual opening of a 
throttle valve 39 in agreement with throttle opening:Ta computed by said S702. 
[0107] Then, CPU401 progresses to S704 and makes an internal combustion engine's 1 operational 
status shift to the 2nd evacuation transit mode. CPU401 makes the opening of a throttle valve 39 
specifically shift to the opening which is proportional to the output signal value (accelerator opening) of 
the accelerator position sensor 43 from said throttle opening:Ta gradually. Control inspired air flow path 
drive circuit 30a and exhaust side drive circuit 31a that all the inlet valves 28 and exhaust valves 29 of 
the gas column 21 containing the valve which caused abnormalities should be held in the close-by-pass- 
bulb-completely condition, and this gas column 21 is stopped. Furthermore, inspired air flow path drive 
circuit 30a and exhaust side drive circuit 3 la are controlled in order to operate other inlet valves 28 and 
exhaust valves 29 of a gas column 21 to specific closing motion timing. 

[0108] In S705, CPU401 performs maximum guard processing of the opening of a throttle valve 39. 
According to the 2nd evacuation transit control which was described above, even if it is the case where 
an internal combustion engine's 1 inlet valve 28 or exhaust valve 29 lapsed into actuation impossible, 
and the closing motion timing of the other inlet valves 28 and an exhaust valve 29 is lapsed into 
modification impossible, it becomes possible by controlling the opening of a throttle valve 39 to 
consider as the amount of a request of an internal combustion engine's 1 inhalation air content. 
[0109] Consequently, it becomes possible to secure correctly the inhalation air content which is needed 
when evacuation transit operation of the internal combustion engine 1 is carried out. furthermore, also in 
the 2nd evacuation transit control concerning the gestalt of this operation, like the 1st evacuation transit 
control mentioned above When making an internal combustion engine's 1 operational status shift to the 
2nd evacuation transit mode Since it will shift to the 2nd evacuation transit mode after considering as 
the opening which can acquire an inhalation air content equivalent to the inhalation air content of the 
internal combustion engine 1 just before abnormalities once generate the opening of a throttle valve 39, 
Generating of the torque fluctuation at the time of shifting an internal combustion engine's 1 operational 
status to the 2nd evacuation transit mode will be prevented. 

[0110] It distinguishes whether when the valve which caused abnormalities in the above mentioned 
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S403 judges to the valve action supervisory-control routine of drawing 4 with actuation not being 
completely impossible, return and CPU401 can progress to S407, and can change the closing motion 
timing of the inlet valve 28 of all the internal combustion engine's 1 gas columns 21, and an exhaust 
valve 29 into it here. 

[0111] When it judges [ that closing motion timing of the inlet valve 28 of all the internal combustion 
engine's 1 gas columns 21 and an exhaust valve 29 cannot be changed, and ] in said S407 (i.e., when the 
inlet valve 28 and exhaust valve 29 of all the gas columns 21 judge with a closing motion drive being 
possible only to specific closing motion timing), CPU401 progresses to S408 and performs 3rd 
evacuation transit control. 

[01 12] In the 3rd evacuation transit control, CPU401 performs the 3rd evacuation transit control routine 
as shown in drawing 8 . Demand torque [ as opposed to / in this 3rd evacuation transit control routine, 
CPU401 makes a parameter first accelerator opening and an engine rotational frequency just before 
abnormalities occur in S 801, and / an internal combustion engine 1 ]: Compute Tl. 
[0113] Demand torque by which CPU401 was computed in S802 said S801 : Compute the inhalation air 
content which is needed since an internal combustion engine 1 generates Tl, and compute throttle 
opening:Ta suitable for subsequently making said inhalation air content inhale to an internal combustion 
engine 1. 

[0114] CPU401 controls the actuator 40 for throttles by S803 so that it may make the actual opening of a 
throttle valve 39 in agreement with throttle opening:Ta computed by said S802. 
[0115] Then, CPU401 progresses to S804 and makes an internal combustion engine's 1 operational 
status shift to the 3rd evacuation transit mode. Specifically, CPU401 controls inspired air flow path 
drive circuit 30a and exhaust side drive circuit 31a in order to operate the inlet valve 28 and exhaust 
valve 29 of all the gas columns 21 to specific closing motion timing, while making the opening of a 
throttle valve 39 shift to the opening which is proportional to the output signal value (accelerator 
opening) of the accelerator position sensor 43 from said throttle opening:Ta gradually. 
[01 16] In S805, CPU401 performs maximum guard processing of the opening of a throttle valve 39. 
According to the 3rd evacuation transit control which was described above, except the closing motion 
timing of specification [ an internal combustion engine's 1 inlet valve 28 and exhaust valve 29 ], even if 
it is the case where it lapses into actuation impossible, it becomes possible by controlling the opening of 
a throttle valve 39 to consider as the amount of a request of an internal combustion engine's 1 inhalation 
air content. 

[0117] Consequently, it becomes possible to secure correctly the inhalation air content which is needed 
when evacuation transit operation of the internal combustion engine 1 is carried out. furthermore, also in 
the 3rd evacuation transit control concerning the gestalt of this operation, like the 1st and 2nd evacuation 
transit control mentioned above When making an internal combustion engine's 1 operational status shift 
to the 3rd evacuation transit mode Since it will shift to the 3rd evacuation transit mode after considering 
as the opening which can acquire an inhalation air content equivalent to the inhalation air content of the 
internal combustion engine 1 just before abnormalities once generate the opening of a throttle valve 39, 
Generating of the torque fluctuation at the time of shifting an internal combustion engine's 1 operational 
status to the 3rd evacuation transit mode will be prevented. 

[0118] When CPU401 performs a valve action supervisory-control routine which was described above, 
the 1st inhalation air content control means concerning this invention, the 2nd inhalation air content 
control means, a compulsive clausilium means, and a prohibition means will be realized. 
[0119] therefore, the electromagnetism concerning the gestalt of this operation - when according to the 
internal combustion engine which has a drive valve an internal combustion engine's 1 operational status 
is in non throttle operational status and abnormalities occur in an inlet valve 28 or an exhaust valve 29, it 
becomes possible by controlling the opening of a throttle valve 39 to consider as the amount of a request 
of an internal combustion engine's 1 inhalation air content. 

[0120] Consequently, it becomes possible to control generating of torque fluctuation by the 
abnormalities of an inlet valve 28 or an exhaust valve 29, so that an internal combustion engine's 1 
inhalation air content may not change rapidly even if it makes operation of the gas column 21 containing 
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an abnormality valve stopped. 
[0121] 

[Effect of the Invention] the electromagnetism concerning this invention — the internal combustion 
engine which has a drive valve — electromagnetism — the time of an internal combustion engine's 
inhalation air content being adjusted by the drive - electromagnetism when abnormalities occur in a 
drive, the amount regulator valve of inhalation of air will be controlled, and an internal combustion 
engine's inhalation air content will be adjusted. 

[0122] therefore, the electromagnetism concerning this invention according to the internal combustion 
engine which has a drive valve — electromagnetism - even if abnormalities occur in a drive, it becomes 
possible to consider as the amount of a request of an internal combustion engine's inhalation air content 
by the amount regulator valve of inhalation of air. 

[0123] consequently, electromagnetism - generating of torque fluctuation of an internal combustion 
engine etc. will be prevented so that it may originate in the abnormalities of a drive and an internal 
combustion engine's inhalation air content may not change rapidly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the electromagnetism concerning this invention - drawing showing the outline 
configuration of the internal combustion engine which has a drive valve 

[Drawing 2] an inspired air flow path electromagnetism - drawing showing the configuration of a 
drive 

[Drawing 3] The block diagram showing the internal configuration of ECU 
[Drawing 4] Flow chart drawing showing a valve action supervisory-control routine 
[Drawing 5] Flow chart drawing showing an abnormality judging control routine 
[Drawing 6] Flow chart drawing showing the 1st evacuation transit control routine 
[Drawing 7] Flow chart drawing showing the 2nd evacuation transit control routine 
[Drawing 8] Flow chart drawing showing the 3rd evacuation transit control routine 
[Description of Notations] 
1 .... Internal combustion engine 
20 ... ECU 

26 ... Suction port 

27 ... Exhaust air port 

28 ... Inlet valve 

29 ... Exhaust valve 

30 ... an inspired air flow path -- electromagnetism — a drive 

31 ... an exhaust side — electromagnetism - a drive 

33 ... Inhalation-of-air branch pipe 

34 ... Surge tank 

35 ... Inlet pipe 

36 ... Air cleaner box 

39 ... Throttle valve 

40 ... Actuator for throttles 

41 ... Throttle position sensor 

42 ... Accelerator pedal 

43 ... Accelerator position sensor 

49 ... It is a sensor whenever [ catalyst temperature ]. 
311.. Valve-lift sensor 



[Translation done.] 
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[Drawing 3] 
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[Drawing 5] 
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iRiffi^TCMN OxftfciK, RS^^ffc«^4 6CilAt4 

#fti-«k#K*»+Ofil*SMt« (NOx) *^tc- 

[0 0 4 9] HELfc*M*KUlMIE4 6 icl±, 

S-fev-9-4 9A*5l>»fj-»t^ftrv>-5 0 4fc, nmni 
»i, 9 7>9 -/t7 h 2 3 W^«ic^»)#ttf)ttfc^-f 

5 >^n- ^ 5 1 1 afi§<Oy 
ij > ^-t-d y ? l b Hlx 1) tMbtitzmm^ -yfTV? 
5 1b t* l f.44?7V^#yy3 V-bV-9-5 1 (*! 

1 1 c Srsfcfl* J^ifl 

7K<7)ia**1tm-r'<< vT/Z/ny? l btc^»)#»t 
t>tL7t7K?a-b>-9-5 2 t ?riix.rv>^, 0 
[0 0 5 0] cwi?i:ttt$titWIli:iJ, i 

Y (Electronic Control Unit : ECU, WTECUi 

2 0ri J #13:£*t-CV>£ o 
[0 0 5 1] itEECU2 OlZli, h^-7->3 
>-fc>-9"4 1 , 7nW^3 y-t>^4 3> i77 
o->-y44, ^Jt-fe>-9-4 8, IttfltaBC-t 4 
9, A^i-i-t>t5 0, ?yy?#yy a >-b>^ 
5 1 , 7Kia-t>*5 2. 7 h-fe>-9-3 1 1^(0 

Mfi ! ECU2 0UA7J?*tS«t^U^orv^ 0 
[0 0 5 2] ffEECU 2 0^(±> 9 2 5 a. 
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i?5^ffllBi&[e]8&3 0 a. #MtJ!ligIfrls]S& 3 1 a, KfHR 
»t#3 2^3J J i:^;BE^Sr^Lr^$K, ECU20# 

25a, mM.'mmm&z 0 a, s^flaffiaia»3 1 

[0 0 5 3] ECU 2 0I±, 12 3 Kgr*"*? 

»*|6|tt^4 OOUioTfiaKftRSftfcCP 
U401fcROM402 fc RAM 4 0 3 k'*v * 7 v ~f 
R AM 4 0 4 fcA2J*'- h 4 0 5 tit!***- h 4 0 6 t 
£ftx*iiUc, «fIBA*'-K- h 4 0 SCXIfcSiLfc 
A/D3>A-^ (A/D) '4 0 7 «-ix.tv>i o 

[0 0 5 4] fffEA/D 4 0 7li, ^jHvv 3 

>-fc>-9-4 1 , T^-trA'stfv v a V-b>"9-4 3 , i77 
o-^-M4, &B.it* 4 8 * mm^iSt-t V* 4 
9, ;^a-At>t5 0, *ia-tr>-9-5 2, /^/'J 
7 Hr>-9-3 1 l^i ? C7tn^«tfS:<0ilt«: 

ISA/D4 0 714, miiaL/c#-fc>^om*#-f-SrT-f 

XtS^r'- F4 0 5^ft4o 
[0 0 5 5] Wla&XJj*- h 4 0 5 t4, TttfEA/D 4 0 

1 0 4. -5 K7^*^ffi^^#^£ffi2J-f £-tr>-9-i: 
IS?ntv^o ttffEA*^- h 4 0 5 14, tftEA/D 

4 o 7*f>if?Kfci^ RirtMa* a 

y-tr>-9- 5 1 <Offi?j'fI-§-£A:ftL, W^nff S:CP 
U40KRAM40 S^SIfll-^o 
[0 0 5 6] ttEUJ**- h 4 0 614, -f ^*--f ? 2 5 
a. !R^ffl|gi6liK3 0 a, 8HMMHbiaB3 la,I 
*MMt#3 2* ^0.7 1.^7^^1-^4 011:^ 
jRE*«r^LT»«Siirv»* 0 MfEffi**'- h 4 0 6 

14, CPU4 0 1 *e>ms$*i*«««-3-*w * 

2 5 a, K^flOSffifEIMj|fll3 0, #&fl!l«fl&fEI&8Mil 

3 1, **H*#t#3 2^mm-fz> 0 

[0 0 5 7] ffeROM4 0 2 14, KftPfttf* £ ifeel" 

9 *3fi©|gH#?-f 5 >^S.U f g^M#i'^ 5 >^ 

^12 10A*&2 5^*iAc^fW^*^1--&7t«!)<7>*^ 
^IBWW*— f->, *n-y 3 9 <7) PSJg £ ifeel" •& 

>7*n^7A^inx, "KfC#2 8 £ J: U^Ma* 2 9«f 
IS «r ft «i- Z> tz * <0 IM * - f - > £ I ES L T 

[0 0 5 8] ftrfSROM4 0 2t4, UtTfE L£7 7'J ^~ 
->3 y -7u Atciox, &W»tim-*-v rtUfeLX 
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* 5 > trwm ? rt*s*H i ©ate*® t R$t«i 
saiEiii««3 ^m\%.mmmwsmz 1 ^enirai- 

l*]&ttM 1 ©Igtti t 2 5 ©jftCikUMfl i: ©H 

«Sr^i-jS^]|llW»^ f ■/> l*J*&*W 1 OlIcKfi t 

[0 0 5 9] tfflER AM 4 0 3 14, £--t V9-<?)aj*^ 
^CPU 4 0 1 oatlMSJM)stfBtt-r4o fffErg#^« 
t4, Wxlf, ?7>^*^y3>t'/t5 KDlh^jm^r 

izm^xnm2tizMM®&$i.^-C'&2> 0 ijubram 

[0 0 6 0] ffliZs^v 97 v "/R AM 4 514, rt^tSM 

mxit^ M7i'7?7 , RAM4 5l±, ^#*^L^:® 
^#2 8Xli»«#2 9«r»5£i-*f*-^«:Sl«-r*"l> 

[0 0 6 1] flfEC PU 4 0 1 14, mrfEROM4 0 2 K 
|Effii?^^T7' , J^-v3V7 B n^7AH : geoTlii^L 

30 t, m^mm. »«#hihw«i, s^#g§Pfl$u«w, 

[0 0 6 2] JilT, **iSOJg»U«4#*»K««l» 

ti, C P U 4 0 1 (4, El 4 iz^-f J: -5 4#^16£ffiiWffli 

-^>I4, fftR0M4 0 2 tc|Etti?^7t^-^->-e<b 
►> , rtB^P^ 1 oHEHtli 1 , ^n^ji,#3 9«-S« 
WtC^I3i:^*HjS^««FLoo, ®»;#2 8S?/P*; 
40 *2 9<OWim?'( 5 ^niMtiCtKioTflJMI 

SC^ffitc*^^^, CPU 4 0 li:J:ot8r^H 
U Wx.it. ? 7 > ? *' y •/ s >t 5 1 i'^Ji'^f 

[0 0 6 3] **»E«W»A'-f L >-CJ±. CPU 4 0 
1 «4, ftfS4 0 1 Hfcv^r, #K^#2 8&cr#^$c 
#2 9<7>#l'g^J;e#ig£5ifi : 1-*o ^*fiJ^Sir-l4, 

c p u 4 o 1 14, mmm 5 k^>i- j: 9 *m-%n5i.m® 

50 ;P-f->Sr 31^-5.0 
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[o o 6 4] mMUjewfp*'- cpimoi 

»i, S 5 0 1 Kfcv^T, HBJttfls*&0Nft*#2 8X(± 

J#S*iftvvS&*v^ 0 iELfc-MfcllHibfWFA 
9 (c|Xi}#»te><X7t^*^'/ , J 7 h-tr>-9-3 1 1 Offi^jffi 10 

[0 0 6 5] fffifiS 5 0 1 KiS^THSHiMiqF&O*** 
?F£Lftv>fc¥iJ£L CPU4 0 1I1, 

f->o*ff **T-r*o fries 501 K^v^THBBttf* 

?FA<0#*«ff«-r* i*«5eL CPU4 0 1 

li, S 5 0 2^jt<&, fries 5 0 1 KiSV»-CBIHJi&fl^ 20 

[0066] frieS502 fc*v»-CHBBtttf^&<0*S 
ri f @#ibf1^&T-*£iW£L£J&-£-li, CPU4 0 1 
li, S 5 0 3^it*, «TEIHB!ttfls*&tf>#jWR*tfF2 

[0067] fries 5 0 3 \za^xmmmft*fk<Dft& 

fg#2 8r-*St|iteLfcS^li« CPU4 0 1li, 
S 5 0 4 --it*, WM.%%-2 8 S"g-tf5C«i2 1 

r, #Mn.#2 9 <DfflftmftRU ! &'X&2 5 0fEi&£*o 30 

[0 0 6 8] lit, i&$C#2 8*«BB#lMt^ A tfto 

tz%%2 im S5UW2 1 rt^+53-^*cos^^m 

A£ixftv>.I fctcft-S,*:*, Mt2 5iffl?«^ 
jJr3o««i«fT*>it1\ .6*&2 5 0f£I&K#*«*# 
*RKiB* s z 1 k & *o 

[0 0 6 9] ®*;#2 8**H#i&fl^&i:ftofc 

*ffi5 2 lfl±, ^1«2 1 ftK+55-&g<D*&£-$c (ttrt 
tMOrtlfSWl^li^W*) **®A£ftftv^.: 40 
*!>> S^«2 1 <^«^fi : S^F^^#2 9£Pfj#$-£T 

tt^f 2 1 rt^ibpai5n4*-^/5q¥ttL^vw^t) 

tK 2 1 n<D \ V 2 2 CD±#i&f1;KjgB Lfc 

[0 0 7 0] iJt, rt*«Hl«> J: N2 6 

^&ft£t*M1-4*^ 7^rt£tfS§|-C-«i, ^#2 8* s 
!3#ij)^&t^o^«2 lKo^TIi, h 
2 6i;i«lt?n/:M^M2 lrti:®A?ntt:^ 

i r-®^.*-- h 2 6 rt K5*fg-f 4 Z t K ft * 50 
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•^jR* 1 ** ft 'J ? ^££iJfc fc ft ») > 5 y v 

[oo7i]^ot, *%m<Dimt\±, is*:* 2 8** 

H#ttffcF&l:fcort:*Ctt2 1 Kov»T»±, 3Efc#2 9 

[0 0 7 2] fjELfcS 5 0 4 (D&mZWifL&Z-tzC 
PU4 0 1IJ, S 5 0 5^it*, ^-a6RAM4 0 3 

S^n.7t^n]&*^>^ie«®^r^-fexL, ks 

««*£KE1g3*vt:v>4**>*te : N£-o^ 'J 

[0 0 7 3] tfrE*£E»*'i'>*Ett«*li, 
#2 8S^i^#2 9 45URje$ih.4IBii««-e* 

"j , #p£*# 2 8 atr#swc# 2 9 &mm*&. t ft o £ 

[0 0 7 4] S 5 0 6-CI±, CPU4 0 Hi, RAM 4 
0 3 K®fc2tltzfkik®&.1}V >9%MW$L^T9*X 
L, W£H»Jtt±o»&E»*Etti-*S&£E»**> 

<Of&^0S:**M5cESt^±l-aL^K$C*2 8X«i»fC 

[0 0 7 5] fries 5 0 6 KiiV»TBf£iaacSUt©!&£ 
ElSc: NtrietS1--6^* , >>^ie««it3!» J ff«Lftv> 
t^Lt^li, CPU4 0 1I4, VOjltf 

[0 0 7 6] f/KS 5 0 6 K*iV»T»f5£ia»fiU:tf>»& 
: N SrEtti-*»^* -7 > ^Elta****^* t 
flJSL^:^-&l±. CPU40 Hi, S 5 0 7--.ji*. fl 
ie#&£* ■> > ^ E*«*^WJo L 7teR*,# 2 8 
#2 9^Mti4tA^L, 2 8 X»4#*C 

#2 9*#^1-4aglJffi#^/N'y^T -y/RAM4 0 4 

tcieii$-*4o cpu 4 o ni, fries 5 0 intm.* 

[0 0 7 7] ZZX'. »f^AO»*@»Ul6tT*1ff 
^#2 9 t»ft^ A t ft o fcSf&W J: n KiE# 

2 8Xlii^#2 9OH*^mjK*«i<0W«*OJ: -7 I- 

^> o 

[0 0 7 8] DCL^S 5 0 3 H*v»TW#l6f^ 

t.H#ttft^A«>#* t «fft#2 9-C*4fc«5etfcS-& 
»i, C PU 4 0 1 liv S 5 0 8^31*-, W&\%ft2 9 Sr 

^•tr*;M2 i tcov^r, «»#2 8<ogg#Kif^s.y f .$A 
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[0 0 7 9] SMK#2 9a*BH#ttfOT&i:*o 

fc*t«2 1-C-ti, M$U§i2 lrt-e««&Sfifc»fr*t (BE 

tf8l»»=«jR#2 8*«BB#?*t*k, HBLfcBHRJtr* 
*»rt*R«H 1 OR**^**-*- 4 
[0 0 8 0] f:t, *Hifeo^-et±, »«#2 9* 

«#lMWFAi:fcofc*C«2 1 Kov>T»4, «*t#2 8 

[0 0 8 1 ] W««W10J:^ K«Wl*-> 2 6 

fW&*$&ffeLfcl«#jft (fflSCfrSB*) i?lilSi:ilWtt 
#3 2tf>^#:a i P»M£ftTw4£iKft4j!i*, -€-<Di^ 

2 6 tc^-r^i t \,zt £ h 0 znxiteWiUTr^ >xm 

- h 2 6 U»9LTv»fc*^fc«*«t#t#3 2 

y * T%.w%t ft ■? , f<?)g^ 

[0 0 8 2] #*#2 9* 

Mtt t«14L< i±*h ©«*Wtt* 4: * Jt -r ^ <t -5 K 
Lfco 

[0 0 8 3] _tfEL7t <£ ? ftS 5 0 8 0jaaS:ltfrL«- 
x.fcCPU4 0 1 14, tfrjfcLfcS 5 0 5AII«>MltX 
ff**£ iKft4o WES 5 0 2Kfcv»THJH!& 

JELfeW-ft-Ji, CPU 4 0 1 14, S 5 0 9~^K*, H# 

[0 0 8 4] #CHTr, CPU4 0 Hi, S51 O^JI 
H#»fl5*jSW>R*t#2 8X»4«f»#2 9 fcit^K 
*#T*** fc*ftL, *WRW2 8X«i»*#2 9 Sr 
#^1-4iSSU1f«Sr^'^^T yyRAM4 0 4 UffittS 
•£4o CPU 4 0 1 14, S51 OW^SSrUff 

[0 0 8 5] M#ttf*/FA«»«#2 8X»4» 

*#2 9*fc*>»=**i:*fc-r©tt, H#ttfls*&«>» 

[0 0 8 6] -fft*>*>, «Wl#2 84<M*ttfCTArciB 
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ttKTjftjfctt 2 5 5&*fWJr*4 t , 2 4* fcfc** 

[0 0 8 7] ife, 3M*#2 9**Bfl#IMfs*&fcRB4 

**^» jKaWMM- * ZfkCZx, 
[0 0 8 8] t£oT, *&Jfce&S-?li, ®^#2 8X 
I48WWP2 9*«#^»CRBo/c®^tCJ4, *«>«!U«;# 
10 2 8X»4SWC#2 9 ^E^tcS-ftt^J^-r^t t fcK, 
-?-<0PR^#2 8X»i#*C#2 9 2 1 

[0 0 8 9] ±IE LfcJ:-) ft JWHJgWfP * > i C 
PU4 0 *»9§K*4J*#« 

AMM!*— f->KK»K CPU4 0 H4, UirifcLfc-fc 7 
ftlMfflje»atllff L»i* t, S 4 0 2^jt*, /< 
■^77/RAM4 0 4-VT^-fe.XU H#£3I£L*: 

#<9HfcBU« «U>eit s fir v» * *5*», fv^x fttf , 

[0 0 9 0] mUS 4 0 2 lc33^T^1it£3££L*:#* 
ffftLftv>t*|^L/c^«4, CPU4 0 1I4, S4 0 
9^jtt*, ^n -y Wi/#3 9 <aKJg£flS#)K£:Pf! i: ft 
4 mm^ftW Loo, PR^#2 8S.U f «^#2 9 0PSP/? 
^-f 5 >^*JE!E+4ii:-r?#*1«2 1 «0«RA^S«r 

[0 0 9 1] — WIES 4 0 2 K33V»T#l1jr£3l£L 
^#*#«i"4i:flJ^L^-&l4, CPU4 0 114, S 
4 0 3^it*, *1l!t:fk!iE.Ltz#ifi&&Kft1b*M*1b 
30 4*S^$:flJSIJ-r4 0 

[0 0 9 2] HirffiS 4 0 3 K jSV^Tl^lS^ L£*N> J 5e 
^tC^i&/FtgT-*>4 t«^L^^-&li, CPU4 0 1 
(4, S 4 0 4^it*, **IS4***tr5Ctt2 1 
■ 2 1 2 8 Jt^^* 290P3H;5"f5V^ 

1 0®^#2 & RX/m^2 $<T>mm9 4 5 >^SrPS 

1-4o 

[0 0 9 3] WffiS 4 0 4 KJ3V>T*1it36£:#£-£-tHfi; 
40 12 1 M\-<T>%ffi 2 1 <DW.%ft 2 8 2 9 OK 

mt^f 5 >^*^SnT^r-i>4 tflJ^L/tJgf-g-ti, CP 
U4 0 1I4, S 4 0 5^it*, % lWil&T&frfcWfcfl 

[0 0 9 4] f&ELfcftfloaiBjfeffWWli, #mt£#s 

RE, E C U 2 0 fci<it&|jD8& t <E?8iEliJ^1#fc ?rS^i"-5> 

m^E«|coBf^ftfUJ:or, 

©ft L ft < ft o 7t ^ L *J^1 -e * 4 o 

so [0095] #re« i oiWjfeff tMH-eii, c p u 4 o 
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Hff-r^o wiojfetfw*^— *->-e»4, cpu4oi 

li, 5fefS60i izts^r, mifttf&SL-r&WMnT? 

l : Ti£#fcb1-£o 

[0 0 9 6] S 6 0 2fli, CPU4 0 1 li> ifrffiS 6 
0 l-CjtlU3ii*:£#f-A'* : Tl4rrt««H 1 * f »i 
1" * fc * fci&R fc 4 KA^^i t * a L , * v » -efltrE 
* rt&MKN 1 ^®A $ * 4 O L * n -y 

[0097] S603 T-li. C P U 4 0 Hi. X a y h 
;w#3 9<oH^W^K«rBlrfaS 6 0 2tgHi?n^n 

ii-^ 4 o *fflffl-n> 0 

[0 0 9 8] *v*t\ CPU401U, S 6 0 4^il 
*, fllSS 1 1 1 ©ilStff*- 

^f^-tir^o *#ffj(-li, C P U 4 0 1 (±, * n y h )V# 

3 9coggft*fr§axn y h/uns : Ta*?»r^-fe*# 

vv3>-fe>-^4 3 <0ttJ*'li-f-'(l (TJ-bA'BS) KJfc 

«tt2 10it^#2 8 ROW** 2 9*£BUftBl 
Ufly*-*-"* < «*C«e»eitt 3 0 aS.U f fiMJIE»)lH]i^ 
3 1 aiUmLXWMMZ 1 fcttlhS-tf, JgKffeO&fgi 

2 1 o©^#2 8 5.y f ^*:#2 9(omm^^( s 

*&BSH 1 Wft Wt-JS C * W 5 > ^ k -r ^ < ©$US01igi& 

nig&3 o as.y f gp^;iij|gii)iiE&3 1 a zmm-tZo 

[0099] S605 TrJi, C P U 4 0 1 «i> X a y h 
A-#3 9<7?8JK<D_t&6#*- KWSSrflfTU ftttttH 1 
<0%ih^^^tlJK-r*o -rftfc>*>, CPU4 0 1«i, 

ft%mw i j^ihtis t mm&.±n l a v> x 

^07M^3 9 ©MS **(»■* *<, 
[0 10 0] IfSL/ci^iSl Ofi»jtfrW1IIK.fc*L 
If , ft&IKH i <om%.# 2 8 XI±»MK# 2 9 a^fiM 
URgo/c*^-e*oT<>, ^ny Wb#3 9<OgUJ8k, 
^#«r%*L^^*^-tr^2 1 J£lfl-«>*Ctt 2 lOW 
#2 8ftlfl**;#2 9 0MW^-f 5 >^t*i»t*i 

[oioi] -<o^, rt*s*SKi**iiJi^ffaes*t 

fit ft £ 0 ic, ^IgjfcO^flgizft&giaiBSj&frffl 
fflmi. rt^MlWSte^^^l^ii^fT^-K 

[0102] z.z.x-mA(r>^mWi^.^m^-^>^m 

■K CPU 4 0 Hi, mZLtzSI 0 4 KiSV'T^lir* 
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«*Lfc#4r*tr«;«2 1 J2W<0fCft 2 l<0f^t2 8 
fljeLfcS-S-, ECU2 0Wfi§i:J:t), ® 

^#2 8 strsp^^f 2 9 zftfeomm? n> r&ftx- 
§ammwj-rz>z£&x~£%<%otziij&\zi±, S4 0 6 
^a*, ^2«oii^fi : $ijffli : Sriifi : -r* 0 

[0 10 3] Cli-ev^^OgiH^^ 5 >^kn, flj 

xif, ecu 2 o^s ®.%mmmw}®&3 0 a, 3 l a 
iz^ibry * a- Hik LtIS:^?ti./c^'i' 5 >^-c<fco 
10 tUv> 0 

[0104] # 2 Oil»jfeff W»tf 14, C P U 4 0 1 

ti, m7 izm-fx 7 %m2(nm&mftfflm>i'-i->z'£ 

fttZx, »2 0S»jfeffW»A'— f->t?»i, CPU4 0 

1 n, ftrs 7 0 1 iz&^x, m-%i> s 5&±i-&m.i&<?>T 

m 1 IzH-tzmiH Yfr* : Tl£$£ffi-f So 
[0 10 5] S 7 0 2-Cli. CPU4 0 1 li> MtiS 7 
0 lXft-mZtitzWiflYfr? : Tl«rrt*«Wl**»& 

20 RA2«i*rt««H 1 ^RA&*40»:aLfc^ o 7 
bJHa* : TaSrffffi-r^o 

[0 10 6] S 7 0 3t?«i, CPU 4 0 1 it, xn^ 
;w#3 9 4>Hlt«>Blft*tt&S 7 0 2tfBi$^D 

f Y^ms. : Tat-g:?^'<<^Dv Y)i>mm- 

[0107] ^v^r, C P U 4 0 1 li> S704 —it 
*, AMMKH 1 Olfiftl*S2 OiMfctff*- 
ff$-fr*o CPU4 0 1(i> AD5»h*# 

3 9 0raK«rl9fExn y WHilg : Ta^e>r ^-b;i/*' 
30 yv3>*>t4 3©(iJM^l.(7?t;Hg) ^Jt 

^t2 10^tOK^#2 8SO t »*;#2 9 ir^M^fit 
K««Fi-'<<««i«eftEltt3 0 aAC^MKfilRabSK 
3 1 a*W»LT»jKtt2 1 tflcihS*. JEKfllOjMS 

2 1 «^®^# 2 8 2 9 itt£ORIH * -f 5 > 
^■C«rft***-<<R*HIK»H*3 0 aRa^WtfliJig 
lfi[BlK3 1 a £i6W-f 

[0108] S 7 0 5 C P U 4 0 Hi, * n * h 

40 £)&*2«>a>AfTMflKJ:*ilf. WIMBBIWR* 
W%^,#2 8XCfSm#2 9cOBfJP/J:5"r 5 >^«r^E^ 

<om b 1- 4 i t jJ^IS k ft * o 

[0109] rt«s»Mi**iaa3feffa*KSK 

* ±-C*.jK»H k ft * iRX^R* * IE5t tC5S«i- « k rin>T 

tikft^o ic **»o»ffiu«**2oiaa3fetf«i 
50 i*3**tSK 1 (ommvtmzm 2 ^iis^fif*- k^wts 
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•£z>Wi&iz^ xa y hfrft3 9 cognac —a, m-%& 
kmmoft&MM 1 <obr t ibj^<o® a£ 

[Olio] id-c*l2 4w#^i6^$iJ«i;i'-^vicM 
CPU 4 0 ll±> ffffiL^S 4 0 3 Ui5V^T^* 

l±, S 4 0 7-it*, rt^tSM 1 <7)^rT«0^;«2 1 CD® 10 

[0 1 1 1] MES 4 0 7 Ki3V>Trt$HSW 1 <0^T<0 
«M 2 1 <0®A* 2 8 XlfSMK* 2 9 coiJPfl 3 > ;f 

ft 2 1 <r>m.%# 2 8 xirsMt* 2 9 a>m^.<omm * 4 ^ 
> yx'<v*~mmmw}fiifex'$>2> t wscufc*^*, c p 

U401U> S 4 0 8^it<*K 3 Oi&^jfeff ^tJffil*^ 

[0 1 1 2] »3 0iS»jfeffWfP-C«i. CPU 4 0 1 20 
l±, EI8^^1-J;-9^*3cOiiS^ ; R : $iJ^);w-^-> : S:ll 
fri"*o i©S3©II^I»JV-f>T-li, CPU 

4 0 1 it, sfci\ s 8 0 1 k^t, j^ws^-rait 

[0 113] S 8 0 2-CI±, CPU 4 0 1 »i, 1515 S 8 

0 l-CjUBStifcKJfchA'* : Tl£rt**#P*S 1 7J s 3i£ 
-6 tb K t ft & i& £ It US U -A^ T- mrfE 

&A£$tS £ ftftMSN 1 ^® A £ *i <o L fc* n y 
h;H3K : Ta«r*ffi1-*o 30 
[0 114] S 8 0 3T*I±, CPU4 0 1 li, ^D-y|- 

JW#3 9 0SHROBB«*«ffES 8 0 2 TJHB $*tfc*Q 

ax-? 4 0 SrWUti. 
[01 15] m^X, CPU401li, S804 —it 

ftmmm 1 3 oiia**?*- kmi 

*T$-iir& 0 #UfcffJKI±, CPU 4 0 1 ^d^*# 
3 9 0BBatlWE^a?' I^HJK : Ta*6r^**# 
yy 3 >^:>t4 3 0liJMfi (T^-t^PBK) Kit 
^fcP§j£^&*K^ff£-l2:£fc£ Uc, ^-CCD^ft2 40 

1 <ow.f*.#2 8 xtciwt* 2 9 i&fcwmtj r/^ 

■e»ft$**'<<««ffliettEI»3 0 a&OWJlMBIb 
|]l%3 1 a t&WtZo 

[0116] S 8 0 5 T-(±, C P U 4 0 1 l±, * n y h 
;u#3 9<OgfJRco_LBBtf-- KfilSSrllfir-r^o ±i£Lfc 
i?ft*f3©iI»j£fT«l»»::J:*i.«*, [*3&iigS 1 <Di&M 
#28 Rtr**# 2 9 4"R£«>Hffl M5> y\>XftX\± 
ftft^ilCBoftS^fioTt, ^Dy h;w#3 9 <0 
BBBE *««»•*- 4 c t i:ioTrt!M l <Di&A£5aS£ 
3fgcDS£-f*.I iaWfttft*,, 50 
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[0 117] icog*. rt^«Kl* f ii«7feffaiE$n 

»*)Wi*"r*ii[irort««B i o«Aa*t»i:Pi»o 

tt!8t»3oa»3feff*- KMMftilM) hA^jEft 
<03&£i*R*jb £ti*£fct:ft&. 
[0 118] ±ELfcJ:dft#*»e«W»^— 
CPU 4 0 l**Hfff SifcKJ: *>> *»WK«4*1 

«H#¥8, fttr*it#«a*IIS3*i*-i:Kft&o 

[0119] fi£o-c, *mm<otemKm2,w,mmw)#z 

^ n y b ;va$E^tcab-5. t § fc, iJ55C# 2 8 XliifM 
#29 K JI1b:* j 3&£ L l±, /n 7 h;u#390g3 

CO » i: 1" * i t ^* pit! t ft ^ o 

[0 12 0] -co^, ®^i#2 83Z.li^#2 9 COM 
tCioT, m-*#«r#tf^i«2 lcoSfcSrttJtS-ii:* 

i t icft o r , ftmmm 1 cocaA^i^s-^i-^-fk 

i-^.J; ; ?ftii:* I ft<, h frir®M<r>%i!k.*WmtZ> i 
fcrtWftgift&o 
[0121] 

^$^x*c:i:icft^ 0 
[0 12 2] &oT, 2^f&WlC#-&m«SiEitl#S:*t-4 

tts: td^tfetft^o 

[0 12 3] iOtt*, SJ8lEi6««<OM1S»C)eBLT 
rt«S«H«>iRA^«** , «i«K*'ft-r * ± ^ ft £ t * J ft 
<> rt^r35<Ob;w^^»jc75^^Riit$^>&C:i:^ 

ft^ 0 

[hi] *%^ic^^,mjs^ii)#^^i-4rt^«K 
[0 2] ^mnmmmmmnmaLim-tm 

[H3] ECUcortSelS^^^-rrny^lI 

[S4] ftigmwsLvm ^-f>*/ft7P-ft- 

[H15] ^-t^JjEftiW^-f-v^^l-^n-f-^- h 

m 

[@6] ^l<OiiJi^ffftlJ«l^-^>^^-r7n-^ 
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vm 31 • 
[m7] %2(T>&mj£.ftv>mfl'-i->*m-tyv-i- . 33 • 

M2i 34 • 

[ig] «3©iiajfe«Wt|A'—f->*^i-7n— f- 35 • 

\- YM 36 • 

[«F*0»W] 3 9 • 

i • • • • 4 0 • 

2 0 • • • ECU 4 1- 

2 6 • • • K 4 2- 

2 7 • • • h 10 4 3 • 

2 8 • • • 4 9 • 

2 9 • • • m%$- 3 1 1 

3 0 • ■ • ^mmmmmmm 
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as 1 miB&jgfmm 
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S601 
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S603 



S604 
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END 



[0 7] 



I 



I 



S701 



I 



S702 



Xn,KHSflF-.Ta 
I 



r 



S703 



S704 



S705 



END 



(16) 
[B81 
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I 



S801 



I 



If 



S802 
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S803 
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END 



(51) Int. CI. 7 

F 0 2 D 17/02 

41/04 
41/22 



43/00 



F 0 2 P 11/04 



3 1 0 

3 0 1 

3 1 0 

3 2 0 

3 0 1 



3 0 2 



F I 

F 0 2 D 17/02 

41/04 
41/22 



43/00 



F 0 2 P 11/04 



(##) 



M 
N 

3 1 0 Z 
3 0 1 M 
3 1 0 A 
3 2 0 
3 0 1 K 
3 0 1 Z 
3 0 1 A 
3 0 2 A 



(72)»»# IZ9SEB ^F— 



(17) 3#KJ 2001-200737 

F * - A (##) 3G019 AB04 AB05 CA13 CB04 CB17 
DC08 

3G065 AA00 CA13 CA34 DA06 DA07 

FA01 FA08 GA05 GA09 GA10 

GA15 GA18 GA41 KA33 
3G084 BA05 BA13 BA16 BA23 DA11 

DA33 EB17 EB22 EC02 EC07 

FA07 FA10 FA20 FA29 FA32 
\ FA33 FA38 

3G092 AA01 AA05 AA11 BA01 BA10 

BB01 BB10 CB02 CB04 CB05 

DA01 DA02 DA07 DC03 DD03 

DG02 DG09 EA02 EA09 EA11 

EA13 EA14 EB02 EB04 EC05 

EC10 FA05 FB03 FB05 GA14 

HA01X HA01Z HA06X HA06Z 

HA13X HA13Y HA13Z HB01X 

HC08X HD03Z HD05Z HE01Z 

HE03Z HE08Z HF08Z 
3G301 HA01 HA19 JA04 JB02 JB07 

KA11 LA03 LA07 LB02 LC01 

LC04 MA12 MA24 NA03 NC04 

ND21 NE06 NE16 NE17 NE23 

PA01Z PA11Z PB03Z PD02Z 

PD13Z PE01Z PE03Z PE06Z 

PE08Z PE09Z PE10Z PF03Z 



